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DELIVERY SYSTEM FOR A TOOTH WHITEN ER 
BACKGROUND OF THE INVENTION 
1 Field of the Invention 

The present invention relates to a system for the delivery of a tooth 
whitening substance to a portion of a tooth, the entire exposed surface of a 
tooth, or a number of teeth, and more particularly to such delivery system 
wherein the substance is protected from erosion within the mouth for a time 
sufficient to enable an active provided by the substance to cause noticeable 
tooth whitening. Even more particularly, the present invention relates to 
disintegration delivery systems, after use. 

2, Description of the Prior Art 

Dirksing, R. et al, in US, Pat. 5,989,569 described a delivery system 
for a tooth whitener using a permanently strip of material on which the tooth 
whitening substrate was coated in a laminate structure. After tooth whitening, 
the wearer removed the strip of material from the tooth. 

Biss r U.S. Pat No. 5,077,047 describes a process for the production of 
PVP-H2Q2 products in the form of free-fiowjng powders in which a fluidized 
bed of PVP powders was contacted with finely divided droplets of an aqueous 
H2O2 solution. 

The following patents illustrate suitable actives in tooth whitening 
substances: 5,077,047, 5,206,385; 5,108,742; 5,190,749; 5,122,370; 
5,183,901; 5,130,124 and 5,312,619. 
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Accordingly it is an object of this invention to provide a delivery system 
for a tooth whitening substance which does not require the user to remove 
any strip after use r and which can be disintegrated or removed easily by 
aqueous washing after use, 

SUMMARY 

A delivery system for deiivering a tooth whitening substance to a 
surface of an oral cavity, comprising a film of flexible malleable polymer 
material having a tooth whitening substance as an integral component of said 
film, thus providing an active on said oral surface when said film is adhered to 
the oral surface, said film having a dissolution rate in the aqueous medium of 
the oral cavity such that the tooth whitening substance can release its active 
upon said oral surface to act effectively thereon within a predetermined period 
of time, said film being disintegrate thereafter after effecting its tooth 
whitening action. 

A delivery system wherein said active is H2O2 complexed with a PVP 
pofymer r said PVP polymer is uncrossiinked or crosslinked PVP, PVP-VA, 
alkylated PVP or PVP-AA 

A delivery system wherein said oral care substance is present 
substantially on one side only of said film. 

A delivery system wherein said film is made of uncrossiinked or 
crosslinked PVP-H2O2 and ethyl cellulose, optionally with hydroxypropyl 
methyl cellulose and/or glycerol. 
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DETAILED DE SCRIPTION OF THE INVENTION 

In accordance with the invention there is provided herein a delivery 
system for delivering a tooth whitening substance to a surface of an oral 
cavity, comprising a film of flexible malleable polymer material having a tooth 
whitening substance as an Integra! component of saic^ film, thus providing an 
active on said oral surface when said film is adhered to the oral surface, said 
film having a dissolution rate in the aqueous medium of the oral cavity such 
that the tooth whitening substance can release its active upon said oral 
surface to act effectively thereon within a predetermined period of time, said 
film being disintegrate thereafter after effecting its tooth whitening action. 

A delivery system wherein said active is H 2 0 2 compiexed with a PVP 
polymer, said PVP polymer is uncrosslinked or crosslinked PVP r PVP-VA, 
alkylated PVP or PVP-AA. 

A delivery system wherein said oral care saostance is present 
substantially on one sSde only of ssA^fifm. 

A delivery system- wherein said film is made of uncrosslinked or 
crossfinked PVJP-ft 2 o 2 and ethyl cellulose, optionally with hydroxypropyl 
meth$ cellulose and/or glycerol 

The invention wili now be described in more details by the following 
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EXAMPLE 1 
Tooth Whitening Deiivery System 

4 g of PVP~hydrogen peroxide complex (20% hydrogen peroxide), 
made according to U.S. patent No, 5:077,047, 3 g of giycero! piasticizer, 4.2 g 
of hydroxypropyl rnethyf cellulose {Methocel® E4M, Dqw Chemical Co.), and 
2,8 g of .ethyicellulose (Aldrich Chemical) was solubilized in 100 ml absolute 
ethanoL The solution was then poured onto a film-forming apparatus and the 
ethanof was, gently dried away to produce a malleable film containing about 
2-6% hydrogen peroxide. The films were cut into strips and are placed onto 
wet teeth in the mouth to determine its teeth whitening effect. The films were 
found to disintegrate on the teeth within about one hour which was sufficient 
for teeth bleaching to occur upon repeated use. 

EXAMPLE 2 
Fast Dissolving To dth W hitening Delivery System 

4 g of PVP-hydrogen peroxide complex (20% hydrogen peroxide) 
made as above, 3 g of glycerol piasticizer, 5.0 g of hydroxypropyl 
methyicelluiose and 2.0 g of ethyicellulose was solubilized in 100 ml absolute 
ethanoi. The solution was then poured onto film-forming apparatus and the 
ethanol is gently dried away to produce a maiieabie film containing about 
2-6% hydrogen peroxide, The films were cut into strips and placed on wet 
teeth in the mouth far teeth bleaching effects. The films were found to 
disintegrate on the teeth 1 within about 20 minutes; teeth bleaching occurred 
upon repeated use. 



WO 2004/041102 



PCT/US2003/032404 



5 

EXAMPLE 3 
Direct Tooth Whitening Delivery System 

A deliyery system for a teeth whitener was formulated with less contact 
of the whitening agent with the buccal cavity while maintaining sufficient 
contact with the teeth, i.e. less irritating to gums and qheeks. 

4 g of crossiinked PVP-hydrogen peroxide complex (20% hydrogen 
peroxide) made as above and 7 g of ethyl cellulose were mixed into 200 g of 
absolute ethanol with appropriate plasticizers to. obtain the desired film 
properties. The solution was then poured onto a film-forming apparatus 
whereupon the cross-linked PVP-peroxide settled to the bottom of the wet 
film. The ethane! was gently dried away to produce a malleable film 
containing about 2-7% hydrogen peroxide, which was available on only one 
side of the film. The other side of the film was essentially water insoluble. 
The films then were cut into strips and the side with the exposed crossiinked 
PVP-peroxide complex was placed against the wet teeth in the mouth for 
teeth bleaching effects. The films generally maintain their integrity within the 
mouth and release peroxide only on one side, which was sufficient for teeth 
bleaching to occur, without tissue irritation. 

Whiie.the invention has been described with particular reference to 
certain embodiments thereof, it will be understood that changes and 
modifications may be made which are within the skill of the art. Accordingly, it 
is intended to be bound only by the following claims, in which: 
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WHAT IS CLAIMED IS: 

1. A delivery system for delivering a tooth whitening substance to a 
surface of an oral cavity, comprising a film of flexible malleable polymer 
material having a tooth whitening substance as an integral component of said 
film, thus providing an active on said oral surface wheji said film is adhered to 
the oral surface, said film having a dissolution rate in the aqueous medium of 
the oral cavity such that the tooth whitening substance can release its active 
upon said oral surface to act effectively thereon within a predetermined period 
of time, said film being disintegrate thereafter after effecting its tooth 
whitening action. 

2. A delivery system according to claim. 1 wherein said active is H 2 0 2 
complexed with a PVP polymer, said PVP polymer is uncrosslinked or 
crossfinked PVP, PVP-VA, alkylated PVP or PVP-AA, 

3. A delivery system according to claim 1 wherein said oral care 
substance is present substantially on one side only of said film. 

4. A delivery system according to claim 1 wherein said film is made of 
uncrosslinked or crosslinked PVP-H2O2 and ethyl cellulose, optionally with 
hydroxypropy! methyl cellulose and/or glycerol 

5. A delivery system according to claim 1 wherein the film is 
disintegrated in an aqueous medium.' 
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8. A method of making the delivery system of claim 1 which comprises 
providing a wet ethyi cellulose film 
coating said film with crosslinked PVP-H 2 0 2 
allowing time sufficient for crosslinked PVP-H 2 Q 2 to settle out on 
one side of said ethyl cellulose film, and 
drying. 



7. A tooth whitening composition comprising 1-20 wt % of H 2 0 2? 
added as a 30-70 wt % aqueous solution, 0. 1 -50 wt % of crosslinked PVP, 
and 0.1-80% of a polyot 



